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(57)|Absiract| 

IProblein | ilie tnmspKireat interiayer film betvveea the 
information recording layer of the multiple is formed in the 
necessary satis&ctoiy ofin spite, to evade the defonnation of 
the 2nibKtrate1,the optical properties beingthe uiiifomi,the 
multila>'er optical recording medium \\luch is made the objective 
where the stability is goodthe >neid rate is produced well. 

P^feaiis of Solution ) At leasi, on the optically transparent 
subslralc 1 which possesses Ihc iniumuiUon recording layer 
11, the second information recording layer throughthe 
Iranspaicnl inlcriaycr ilhn , (he laniinalion being dcmc, in Ihe 
production method oftiie multilayer optical recording mediiun 
wfaidibccomcs. On Ihc sUunpa'40 wMchlumislhc second 
infonnation recording layer the step \\iuchthe photocuring 
resin layer 35 A the coating is done. The 5Jiq) which hardens the 
[diotocuiing resin h^'er33A from the light inadiation . On the 
pliotocuring resin ]ayer , the step which through die optically 
transparent resin 44, tlie adhesion does the opdcally transparent 
substrate which possesses the first information recording layer . 
Ailcr thai, peeling the stamper iixmi the pbolocuring resin layer , 
forming the second information recording layer duetothe 
photocuiing ruiin layer , you oblain Ihc multilayer optical 
recording medium which it makes the objective . 
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[000 1 ] 



[Claim(s)] 

[Claim 1 ] At least, on the optically transparent substrate which 
possesses ihu i]rsltnrormalionrLx:ording layer, Ihc second 
information recording layer thionghtlie transparent interlayer 
iilm , Ibe laminalion being done, in (he produelion melhod oi* 
the multOayer optical recording medium whichbecomes. 

On the stamper which forms the above-mentioned second 
information recording layer the step whidi the i^iotocuring resin 
layer the coating is done and. 

The step v^hichhaidais the said photoeuiing resin layer Ihon 
the light irradiation and, 

On the said photocuring resin layer , the step \^ch through the 
opticallY transparail resin , the adhesion docs Ihc optically 
transparent substrate which possesses the above-mentioned first 
inrurmalion recording layer and. 

After that, peeling the abox'e-mentioned stamper from the above- 
mentioned first i^ctocuring resin layer , it designates that it foms 
the aho\'e-mentioned second information recording layer due 
lothe above-menlionod pholocuring resin layer as feature, the 
production method of the multila}'er optical recording medium . 

[Claim 2] It designates that the coating of the abov&^nentioned 
lirsl phoiocuing resin layer for thcabovc-menliuncd stamper is 
done \vi& the spin coating as feature, in the Claim 1 the the 
production melhod of the multilayer optical recording medium 
which is stated. 

(Claim 3 j In order the outer perimeter contour of the above- 
mentioned stamper the finally jusi morenecessary ^idth than 
the outer perimeter contour of the above-mentioned optically 
transparent substrate wliich isohxained to he categorized to the 
outside, the suriaecaica of theabovc-mcntioned stamper the 
surface area of the abm-e-mentioned optically transparent 
substrate comparedlo it designates that it selects large as feature, 
in the Claim 1 the the production method of the multilayer 
oplical recording medium wtiidi is slated. 

[Qaim4] The above-mentioned subslmlc which possesses the 
first information recording layer where theabove-maitioned fust 
fine unevenness was formed it des^ignates tliat it v^bs formed hyihe 
injection molding as feature, the production meftod of die 
multilayer optical recording mediimi . 

[Description of the Invention] 

[0001] 

I leclmological I'ield of ln\'ention | 'fhis invention relates to the 
production melhod of Ihe multilayer optical recurding mcditmi . 
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[000 2] 
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<l:^lcROMiJ(cfct^T^(7)fliaiSeSillCT-$t«a. h 



[0 0 0 3] ffi«cDES§S(Dl:^<b$(±;!i^4fc«) 

li. «x(i-ecD«5iiSBffflH*ia4lcjFtcfc5lc. ^4x-e;h- 

^1-S»ia5ffi«EeHl 1 i:»2(Dffi«EgIi1 2tii< 
S5t^ffl»«l«:0» 1 fe J: 2 (DfliaSBS 1 1 J: t; 1 

gH2M)Kjfi5FtlfcaB^(D*fi1 fi!l6>b(D7tSa|4(c 
fr 5 C t A<-e t * cfc 5 C t *L «o 



[0 0 0 4] Z0«#. 1 (DflffBSEKA 1 1 1t. taMBOfl 
fl2 irc«^|fi|iaMKl 3A%B2**tr. it£2W<Dl»« 

ffigiwt Lr«iS*ti. SR2 0««ffieiBi 2 It. a«Eioa 
(2 2 2±fc«ij^«A I m1^m^z^^&^tte^^ ^mf&t^ 



[0 0 0 5] ^-LT. c:<D#Hife^Efi«(»icfcit-5«i 

- - 'if«Ee»i 2ic«LTi4ia«jfcL^ia4-ca«'e*f J: 
9i2a)waffiiifii 2*74~fti/>^f*«r-t 



[0002] 

[Prior Art] ROM (Read Only Memory) tj'pe of the optical disc 
and ihc card clc which arc done Ihciur audio and ihc ibr \idco 
in addition the recording is done \'arioas information as the 
optical recording medium which, Ihc recording or the (And) 
regenemtion with the light irmdiation , intlie optical recording 
medium of the added signallypc and the rev^tilcablc clc. In 
order in tlie for example compact disk , alHiough ihe fine 
unev cnncss of Ihc phase pil and the prcgroove etc which can do 
to the information recording layer the recoiling oftlie data 
information and the tracking senro signal inROM tvpe, in 
addition the magneto-optical or the phase change etc of the 
added signal type andthe rewiteable etc you can do the 
tbnnation of the fine imeveimess of the pregrocve etcregarding 
the optical recording medium vvhich depends. 

[0003] Tn order to as.siire the increase conwsion of the recording 
capacity of the InTunnaiion ,dc\'el(^cn( Ihc infonnalion 
recording layer of the 2 la>'a:s or more destined for ttie 
utilization of the multilayer optical recording medium which the 
lamination is done is considerable. 'Ihis multilayer optical 
recording medium becomes, as shown the conceptual cross section 
diagram of the ten* example in the Dravdng 4 , therespective 
data recording phase pit, the first of the tracking andthe 
pregnxA'e etc for the address andtlie first infonnation recording 
layer 1 1 and the second information recording layer 12 wliich 
possess tiie second fine unevenness 21 and the22 through the 
traasparent interlaj'er fihn .33, the lamination doing, being 
ibrmed. As Ibr read-out of inilnmation liom iinst and second 
information recording 11 and 12 of this multilayer optical 
recording medium , To measure the simplification of the <lii\c 
equipment , way it is possible, Tn addition vis-a-vis the first and 
the secml infonnaliun recording layer 11 and the 12, in the 
continuous the recording or in order for it to be possible, to do 
the read-ouL( rcgencralion ), with the opliciil head of Ihe 1-sel 
identical side of the multilav-^ optical recording mediimi , uith the 
light ixTddiaiion Irom substrate 1 bide of the transparent where 
the for example first information recording layier 2 was famed 
uiiat ittries to be able do is desired. 

[0004] In this case, the first information recording layer 1 1 , ttie 
Lor example semilransparcnt film 1 3 being formed by the fine 
unevenness 21 , isformed, a? the information recording layer of 
the semilraniiparent as Ibr the second infomuition recording 
layer 1 2, the constitutionwhere tlie reflectK'e film 1 4 due to the 
ibr example Al vapor deposidon fihn on the line unevenness 22 
was formed is taken, 'fhe protecfivis Shu 6 is formed on this 
rellcctive fihn 14. 

[0005] And, In this multilayer opfieal recording medium vis-a-vis 
tlie first infonnation recording layer 1 1, As the emitted hglit L 
fi-om the optical head , with the Drawing 4 showD with the solid 
line , tlie tbcusing it does in the first infonnation recording layer 
1 1, the recording or does the regeneration , as the emitted light 
Lwilh the Drawing 4 shown with the chain Unc , vis-a-vis the 
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second infonnation recording law 1 2 it is, the focasing in do the 
second inlbnmliun nxording laycar 12, the recording or il docs 
the regeneration . 

[0006] To this way, The multilayer optical recording medium for 
example iirsl and Ihc second infonnalion recording layer 1 1 and 
the 12 to possess, ilie optical recording or it makes the 
eouslilulion which docs the rcgencmiion wiih the light 
irradiation from identical side of tlie medium , l o try not to 
have the fact that interference occurs between each inlbmiation 
recording layer , as selecting in the thickness of the forexdinple 
(30 to 60 Jim ) ±6 extent which becomesdie 
satisfactci>' large is done the tliickness of the transparent 
inierlayer film 33, this thickness namely a^sfor the interv'al of 
each recording infonnation layer to be section it becomes 
necessarv' even. 

[0007] 

(Problems to be Solved by die hxvention| it seems that the 
description above is done, as the method whiel^Mluces the 
multilayer optical recording medium at least due to the 
supeqxKrition of the first andthe second infonnation recording 
layer, llie fineunev'enDess21 >vliich fbnus the first 
infonnation recording layer 1 1 in fonmation and the same time 
of the optically transparent substrate 1 due to the injection 
molding of the transparent resin of the for example 
polyeaibonalc (PC) etc il Ibnns, Forming the scmiiransparcnl 
film 13 on this fine unevenness 21 , afterwards, on this fine 
uncvdmess 21 , the coadng it does the photohardening resin for 
example ultraviolet light hardening resin , the pressure doing the 
stamper v^here the fine unevenness whiehlbrms the second fine 
unevenness 22 of the second infonnation recording layer 1 2 ill 
this v^ns ibrmed, il ibims the second ime unevenness 22wilh 
copying the fine imevenness ofihis stamper, .\fter that, doiiig 
the optical for example ultraviolet inndiatic^ ihmi optically 
transparent substrate side, it hardens tlie photobardeuing resin , 
with the photohardening resin layer wliere the second fine 
imevenness22 wasfcxmedthe production method which itpeels 
can think of the substrate 1 fiiomthe stamper. 

[0008] However, when due to this kind of production method , 
the problem that occurs the and the substrate 1 the bending 
deformation do from the thing which tliiscontracts attendant 
upon hardening Ihe photohardening resin on the substrdte 1. 
iispecialK, as the descriptiQii above done, in order that the 
spacing ollhc first infonnalion recording layer 1 1 and the 
second information recording layra^ 1 2 is made large, wlien the 
thickness of the photohardening resin which fonns the second 
infonnation recording layer 12 namely the second fine 
unevenness 22 is made large, the bending defonnation oftliis 
substrate 1 becomes remarkable. 

[0009] In addition, As the other production method , The 
photoliardentng resin far example uhraviolec light hardening resnn 
which Ibnns the second line unevenness 22 of the second 
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[0013] 



infonnation recording layer 1 2 on the for example abo\'e- 
mcTilioacd siampor ihc >pm coating doing. The agEVcmcal 
presioire doing the substrate I which formed the firf?t 
inTomuiLion recording layer i 1 on lhi!j,you can think Ihu 
production method that it copies the fine une\'enness of the 
slamp(7 , ilharJcQs the pholuhurdcning n;sin irom substrate i 
side vith the optical for example ultraviolet irradiation , after 
lhat,\\ilh Ihc photohardcning resin layer where Ihc second line 
iinevenness 22 was formed the peeling it does the substrate 
Ifrumihc stamper. 

[0010] Howe\n2r, Tliis way the spin coating of the 
photdiaideniug resui is done in the stamper , llie problem that 
occurs the coating of the resin cannot do the resin tothee\'en 
thickness over the entire area of the stamper , the tliidaiess 
of the traaspareni mterlayer iPilm 33 which was formed from the 
thing where becomes gcnLTdlly Ihc rise of the resin with the 
outer perimeter edge large by this resin of the being the outer 
poimclcr , becomes with large. 

[00 i 1] This invention , evading this kind of inconvenience, at 
least the first andthe second iuformatioQ recording layer being 
done, Ihc lamination in ihe multilayer <^lical rvco^ing medium 
wiiidi is formed, the problem of the bending of the substrate , in 
the necessary satislactoiry and try to beahle form the thickne.ss 
of the transparent interlayer fiihn between each information 
recording layer in the unifonn . 

[0012] 

[Means to SoKe the Problems] As for this invention , on the 
optically Iransparcnl substrate which at least possesses the Ijrst 
infonnation recording layer .the second information recording 
layer through the Iransparent inlerlaycr illm , the lamination 
being done, in tlie production method of the midTila>'er optical 
recording medium which becomes. On Ihe stampo* which Ibnns 
the second infonnation recording layer the step which the 
photocuring resin layer the coating is done. On the step and the 
photocuiing resin layer which harden the photocuring resin layer 
from die light irradiation , the step which through the optically 
transparent resin , Ihe adhesion docs the opiically transparent 
substrate whichpossesses the first information recording layer . 
AAcr thai, peeling (be above-^nentionod stamper Irom the 
photocuring resin layer , formingthe second information 
recording layer due to the above-mmtioned photocuring resin 
layer , you obtain the multilayer optical recording medium 
wiiichit makes the objectix'e. 

[0013] 

[Embodiment of Trrv^ntion ] Referring to the Drawing 1 andthe 
Drawing 2 wiiich show the conceptual cross section diagram in 
the embodiment of tlie production method oftJie multilayer 
optical recording medium due lo this invention , each productiun 
step you explain. 
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[001 4] Regarding this example, when the optical recording 
medium which pimcsscs Ihc infonnaUoniucordinglayLT oAhc 2 
layers of the firsi and the second information recording layer is 
produced is, but it impossible also to apply when Ihc opUcal 
recording medium >^iiich }X)ssesses the information recording 
layer abovelhe 3 layers is obtained. 

[001 5] First, as shown in the Rawing 1 A, the iiimlly the 
stamper 40 wiiich possesses the fine unervenness 42 which forms 
the line uncv enness of the second inibrmation recording layer 
wliidi is formed is prepared. As for this stamper 40, the outer 
perimeter contom- the finally inorder just more necessaiy width 
than the outer perimeter contour of the optically transparent 
substrate in the optical recording medium wiiich is obtained to 
becategorized to the otUside , the surface area is selected the 
surface area of the optically transparent substrate compared to 
large. Whai ihe for example and the iinally the diameter of 
the optical recording medium for example optical disc which is 
obtainedis the 120 mm , it selects Ihe diameter of (he stamper 
40, in (he for example 190 mm ^iiichthe satisfectory is larger 
than Ihe disk diameter . 

[0016] And, on ihis stamper 40, the acrylic ultraviolet li^l 
hardening characteristic resin of the photohardening resin Rs 
for example Dainippon Tnk & Chemicals SD301 ( tradename ) 
ofthe liquid where Hie viscosity is low relatively is diipped, as 
shown inthe Drawing I B, on this stamper 40, the resin Rs the 
spin coating is done the stamper 40 bytuming! 

[0017] This time, the resin Rs which Ihe spin coaling is done as 
shown with the Drawing 1 B,with the center of the stamper 40 
Ihc coaling is done in (he cvui thickness d, butlhe resin Rs 
rising with the centrifugal force which accompanies the 
revolution oilhc stamper 40, regarding Ihe outer pchmelcr of 
the stamper 40, the raised part 43 which becomesthe big 
thickness occurij. 

[001 8] After that hardening this photohardening resin Rs with 
the hght irradiation for example ultraviolet inndiation , it forms 
the transparent film 33 A. When it makes this way, the fine 
uncveimcss 42 of the stamper 40 being copied, the second fine 
unevenness 22w4tich was formed is formed in this transparent film 
33A. 

[001 9] As shown in the Drawing 1 C, on Ihis Iransparenl film 
3 3 A, the optically transparent resin 44 is arranged. As for the 
substrate 1, Ihe first fine unevenness 21 is formed, possessing Ihe 
fii^t information recording layer 1 1 wiiere the semitransparent 
film ( not shown ) was formed, becomes, hisidc the ea\ity the 
first fine unevenness 21 inthe mold where the stamper where 
the fine une\'enness which forms was formed is arranged it forms 
the formation of Oie substrate I which possesses the first fine 
une\^nness 21 of this first information recording layer 1 L by 
ibiming the first fine unevenness 21 inlbnnaiion and (he same 
time of the substrate 1 with the thing which tlie for example PC 
ofihe Inmsparcol resin the injection is done. 
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[0020] Ai idiowQ in ihc Drawing 1 D, Ihruugh ihc upiically 
transparent resin 44, the substrate 1 , the side whichpossesses the 
iirsl inibrmalion recording layer i 1, Ihc pressure is done on Ihe 
stamper 40. As the optically transparent resin 44 designates the 
lhickne!» as Ihe lor example 3 .uzn cxlcnl , imbeds the llisl line 
imevenness 21 , the transparent Qhn 33 A and the substrate 1 the 
ibr exaniple uncured ultra\iolei light hurdccing resin , Japan 
Svnthetic Rubber corporation make tradeoame R601 which 
possesseslhe ellecl which the joining is done is used for the 
mechanical . After that, doing the for example ultraviolet - 
irradiation from substrate 1 side, it doe*; the photocuring. of the 
optically transparent resdn 44. 

10021 1 With this state, the raised port 43 of the outer 
perimeter of the transparent film 33 A on the stamper 40,from 
the pressure bonded part of the subslraic 1 in order for it lobe 
possible, to becategoriTed to the outside , you can do the surface 
area of the stamper 40 namely Ihcsclection of Ihc diamelcr. As 
the namely, description above done, wlien the diameter of the 
subslnile 1 islhc 120 mm , as fur (he diamelcr of Ihc stamper 40 
if it selects in the 1 90 mm ,tlie raised part 43 of the transparent 
iilm 33 A from Ihe pressure bonder oi'lhc substrate 1 means to 
becategorized to the outside. 

|0O22| After that, as shoun in the Dra^ving 2 A, the substrate 1 
witli tlie transparent film 33 A, the peeling is done from the 
stamper AO. 

[0023] As and, shown in ihc Drawing 2 B, the transparent film 

33 A which projects to the ouier perimeter isexcised from the 
substrate 1. The protubaancc 43 of Ihe transparent Ijlm 33 A is 
removed b>' this excision. 

10024 1 After that, as shown in the Drawing 3 . forming ttie 
rcDcelivc Qhn 14 due lo the for example Al vapor deposition Iilm 
on the second fine mie%'eimess 22, it fonns the second 
information recording layer 1 2. In addition, furthermore doing 
hardening with the for example photohardening resin coating , 
and the exposure on this, the application it forms the 
I^oleclive GIm 6. When it makes this way, ihai you explained 
with the Drawing 4 , in the sameway the first and the second 
infonndLion recording layer 1 1 and the 1 2 you can do the 
formation ofthe optical recording medium which the lamination 
is done, but in this ease, in both informalion recording layer 1 1 
andbetween the 1 2, tlie transparent fihn 33 A diie to the 
photohardening resin and the transparent interlayer iilm 33 due 
to the lamination ofthe optically tionsparent resin 44 it is 
ionned. 

[0025] According to this invention method , on stamper 40 side, 
it compares to the case wherefrom tlie thing wiiich it tries to 
form the transparent film 33A due to the photohardening resin 
which loims the second inlbnnaiion recording layer il forms in 
the substrate] side, it cane\vade the bending deformation ofthe 
substrate 1 which accompanies the eontraeiion of Ihc hardening 
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